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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed on 12/28/2005 have been fully considered but they 
are not persuasive. 

Applicant's Argument(s): On pages 11-12, applicant argues that the 
claimed invention is not taught or suggested by Zhang et al (US 6,369,758) "receiving a 
plurality of data signals and a plurality of pilot signals on a plurality of antenna elements, 
each data signal from the plurality of data signals being uniquely associated with a pilot 
signal from the plurality of pilot signals, each pilot signal from the plurality of pilot signals 
having a first characteristic and a second characteristic." On page 12 applicant further 
argues "dentifying a first pilot signal from the plurality of pilot signals based on a first 
characteristic of the first pilot signal and adjusting a plurality of weight values associated 
with the plurality of antenna elements so that a second characteristic of the first pilot 
signal is substantially optimized with respect to the second characteristic of the 
remaining pilot signals from the plurality of pilot signals." On page 13 applicant requests 
the examiner cite a reference as documentary evidence in support of this position or 
provide an affidavit in accordance with the M.P.E.P. 

Examiner's Response: Regarding the first argument (pages 11-12), Zhang 
teaches receiving a plurality of signals being received on a plurality of antenna elements 
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may have the format as illustrated by Zhang in Fig. 2, wherein each data signal is 
associated a unique pilot signal and as Zhang discloses in the description of Fig. 2, the 
signal format as illustrated in Fig. 2 is the preferred transmission frame format that 
Zhang's adaptive antenna array system works with. Even the signal according to the 
instant application comprises successively transmitted frames and that is the reason 
why in claim 4 of the instant application disclosed a beginning and an end indicator of 
the data signal. Regarding the second argument (page 12), Zhang teaches identifying a 
first pilot signal (training symbols) from the plurality of pilot signals based on the first 
characteristic of the first pilot signal (i.e. autocorrelation characteristics) and adjusting 
the weight value associated with each antenna element from the plurality of antenna 
elements so that the second characteristic of the first pilot signal (training symbols) is 
substantially optimized (to receive the most preferable signal) with respect to the 
second characteristic of the remaining pilot signals (undesired signals) from the plurality 
of pilot signals (Col. 1, Lines 21-37; Col. 18, Lines 1-18). The references cited below are 
upon applicant's request for evidence: The first cited reference below is a reference 
about manipulating complex values and different formats of the complex values. The 
second reference cited below is about indicating a start and an end of a frame. The third 
reference teaches about using different modulation schemes in smart antenna 
communication systems, wherein the modulation schemes include QAM, PSK, and FSK 
modulation schemes; moreover, the cited third reference teaches storing training 
signals see figure 4 and its description. 

http://www.efunda.com/math/complex numbers/complex.cfm 
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Agee et al (US 2002/0122465) see Fig. 19. 

Youssefmir et al (US 6,141,567) see Col. 1, Lines 17-35; Col. 2, Lines 1-22 and 
35-48; Col. 7, Lines 8-23 and 48-59; Col. 8, Lines 17-34; Col. 18, Lines 35-50; and Col. 
21, Lines 43-63. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-2, 5-7, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Zhang (US 6,369,758). 

As to claims 1 and 22, Zhang teaches a method for enhancing a data signal 
associated with a pilot signal comprising: receiving a plurality of pilot signals on a 
plurality of antenna elements (Fig. 1 ; 1-M), each data signal from the plurality of data 
signals being uniquely associated with a pilot signal from the plurality of pilot signals 
(Fig. 1-2; Col. 2, Lines 46- Col. 3, Line 18), each pilot signal from the plurality of pilot 
signals having a first characteristic (Fig. 1-4: Col. 3, Lines 1-18) and a second 
characteristic (power characteristics; Col. 3.Lines 19-30); identifying a first pilot signal 
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from the plurality of pilot signals based on the first characteristic of the first pilot signal 
(Col. 3, Lines 1-18); and adjusting a first weight value associated with each antenna 
element form the plurality of antenna elements so that the second characteristic of the 
first pilot signal (power characteristics) is substantially optimized with respect to the 
second characteristic of the remaining pilot signals from the plurality of pilot signals 
(Col. 1, Lines 21-36; Col. 2, Lines 29-63; Col. 3, Lines 1-18 and 53- Col. 4, Lines 1-18 
and 61- Col. 5, Line 6). 

As to claim 2, Zhang teaches modifying the data signal associated with the first 
pilot signal based on the first weight value (i.e. in-phase component) and a second 
weight value (quadrature component) associated with each antenna element from the 
plurality of antenna elements to produce a modified data signal (Fig. 1, means 12, 18, 
20, 22, 24, and 30); modifying a transmission data signal based on the first weight value 
and the second weight value associated with each antenna element from the plurality of 
antenna elements (Col. 3, Lines 53- Col. 4 Line 28); and transmitting the modified 
transmission data signal to down stream elements such as summer 26 and OFDM 
receiver 30 (Fig. 1). 

As to claim 5, Zhang teaches the plurality of data signals is associated with a 
data frequency band within an allocated frequency band (Fig. 2); the plurality of pilot 
signals each is uniquely associated with a pilot signal band (subcarrier) within the 
allocated frequency band and outside the data frequency band (Fig. 2; Col. 4, Lines 29- 
41 ); the first characteristic of each pilot signal from the plurality of pilot signals is at least 
one from the group of a frequency of an unmodulated carrier wave, a modulation, and a 
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frequency of a modulated carrier wave(Col. 3, Lines 1-18); and the second 
characteristic of each pilot signal from the plurality of pilot signals is a power associated 
with the pilot signal (Col. 3, Lines 1-18; power characteristics). 

As to claim 6, Zhang teaches a plurality of data signals is associated with a data 
frequency band (Fig. 2; Col. 4, Lines 29-41); the plurality of pilot signals is associated 
with the data frequency band (Fig. 2); the first characteristic of each pilot signal from the 
plurality of pilot signals is a spread spectrum pseudo noise sequence (Col. 3, Lines 1- 
18; power characteristics); and the second characteristic of each pilot signal from the 
plurality of pilot signals is a power in spread spectrum associated with that pilot signal 
(Col. 3, Lines 1-18; power characteristics). 

As to claim 7, Zhang teaches the plurality of data signals is associated with a 
data frequency band (Fig. 2); the plurality of pilot signals is associated with the data 
frequency band, each pilot signal being associated with its own time delay from the 
associated data signal from the plurality of data signals (Fig. 2, means 40, 44; Col. 4, 
Lines 29-41 ); the first characteristic of each pilot signal from the plurality of pilot signals 
is the associated time delay (Fig. 2, Col. 3, Lines 1-18; Col. 4, Lines 29-41); and the 
second characteristic of each pilot signal from the plurality of pilot signals is a power in 
spread spectrum associated with that pilot signal (Col. 3, Lines 1-18; power 
characteristics). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-4, 8-1 1 , 12-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhang. 

As to claim 3, Zhang teaches an adaptive antenna array system and/or method 
comprising: filtering the plurality of signal samples for the first pilot signal to produce a 
plurality of in-phase signal samples and a plurality of quadrature signal samples (Fig. 1, 
means 16 and 18), the first weight value being associated with the plurality of in-phase 
samples, a second weight value being associated with the plurality of quadrature signal 
samples (complex weight values); and iteratively (adaptive antenna controller) adjusting 
the first weight value and the second weight value associated with each antenna 
element from the plurality of antenna elements so that the second characteristic of the 
first pilot signal (power characteristics) is substantially optimized with respect to the 
second characteristic of the remaining pilot signals from the plurality of pilot signals (Fig. 
1 , means 1 2, 1 6, 1 8, 22, and 24; Col. 1 , Lines 22-38; CoL 2, Lines 29-63; Col. 3, Lines 
1 -1 8 and 53- Col. 4, Lines 1 -1 8 and 61 - Col. 5, Line 6). One of ordinary skill in the art 
would clearly recognize that storing data in a type of memory is well known in the art. 
Therefore, it would have been obvious to one of ordinary skill in the art to use a type of 
memory to store data for further processing. 
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As to claim 4, Zhang teaches scanning for each antenna element from the 
plurality of antenna elements, the plurality of signal samples for the first pilot signal to 
produce an indication of a beginning of the data signal (Fig. 2) associated with the first 
pilot signal (Fig. 1-2, means 20 and 42); and initially applying the first weight value to 
the data signal associated with the first pilot signal at the beginning indication (Col. 4, 
Lines 19-28). Zhang is silent about applying an end indicator at the end of the data 
signal. One of ordinary skill in the art would clearly recognize that different frame 
formats are known in the art and a null symbol could be placed at the end of a frame for 
identifying the end of the symbol as it is illustrated in figure 4. Therefore, it would have 
been obvious to one of ordinary skill in the art to place a null symbol at the end of the 
data signal (Fig. 4; Tg) in order to indicate end of the data signal for synchronization 
purposes (timing controlling). 

As to claims 8-1 1 , Zhang teaches each data signal from a plurality of data signals 
is uniquely associated with a frequency from a plurality of frequencies (Fig. 2); each 
pilot signal from the plurality of pilot signals is uniquely associated with a modulation 
code (OFDM modulation), and a remaining frequency from the plurality of frequencies 
(Fig. 2); the first characteristic of each pilot signal from the plurality of pilot signals is the 
modulated code (such as QPSK) see (Fig. 2, Col. 3, Lines 1-18; Col. 4, Lines 29-41); 
and the second characteristic of each pilot signal from the plurality of pilot signals is a 
power associated with that pilot signal (Col. 3, Lines 1-18; power characteristics). One 
of ordinary skill in the art would clearly recognize that different types of modulation 
schemes are well known in the art and correspond to the type of modulation scheme 
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used at the transmitter. Therefore, it would have been obvious to one of ordinary skill in 
the art to use different modulation schemes to modulate data signal in order to vary 
some characteristics of the carrier signal such as phase, frequency, amplitude, and ... 
in a data transmission system and transmitting the signal accordingly, in which is 
recognizable by receiver. 

As to claim 12, Zhang teaches a plurality of antenna elements (Fig. 1 , means 12) 
configured to receive a plurality of data signals and a plurality of pilot signals (Fig. 2), 
each data signal from the plurality of data signals being uniquely associated with a pilot 
signal from the plurality of pilot signals (Fig. 1-2; Col. 2, Lines 46- Col. 3, Line 18), each 
pilot signal from the plurality of pilot signal having a first characteristic and a second 
characteristic (Col. 3, Lines 1-18), a plurality of circuits each coupled to an antenna 
element from the plurality of antenna elements, each circuit having: a filter configured to 
receive the plurality of data signals and the plurality of pilot signals and to produce a first 
signal component (in-phase component; Fig. 1, means 18; CoL 3, Lines 53- Col. 4, 
Line18) and a second signal component (quadrature component; Fig. 1, means 18); a 
complex weight application module coupled to the filter (Fig. 1, means 18 and 24), the 
complex weight application module configured to receive the first signal and second 
signal components (in-phase and quadrature components) and to apply the complex 
weight values to the first signal component and the second signal component; a 
processor coupled to the plurality of circuits, the processor configured to determine a 
first pilot signal from the plurality of pilot signals based on the first characteristic of the 
first pilot signal (Col. 3, Lines 1-18; separation of training signal from noise; auto- 
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correlation properties); and a best solution selector (Fig. 1, means 22) coupled to the 
complex weight application module of each circuit from the plurality of circuits (Fig. 1 ), 
the best solution selector configured to select an iteration value (adaptive antenna array 
controller) for the complex weight value based on the second characteristic of the pilot 
signal (power characteristics; Fig. 1, Col. 1, Lines 22-38; Col. 3, Lines 1-18 and 53- Col. 
4, Lines 1-18 and 61- Col. 5, Line 6). Zhang does not expressly teach the weight values 
24 are comprised of first (in-phase) and second (quadrature) weight values. One of 
ordinary skill in the art would clearly recognize that since the in-phase and quadrature 
components are separated (Fig. 1, means 18) and the Zhang teaches a complex 
weighting device (a complex value comprises a real and an imaginary part); therefore, 
the first (real) and second (imaginary) weight values are calculated by the adaptive 
antenna controller 22 to be applied to the signals. 

As to claim 13, Zhang teaches the complex weight values are calculated (Fig. 1, 
means 22 and 24) in such a way that the second characteristic (power characteristics) 
of the first pilot signal is optimized with respect to the remaining pilot signals ((Col. 1 , 
Lines 21-36; Col. 2, Lines 29-63; Col. 3, Lines 1-18 and 53- Col. 4, Lines 1-18 and 61- 
Col. 5, Line 6). 

As to claim 14, Zhang teaches a filter (Fig. 1, means 20) that identifies a start 
indicator (null symbol) of the data signal from the plurality of data signals associated 
with the first pilot signal; and a complex weight module coupled to the second filter (Fig. 
1 , means 20 and 22) and it is configured to receive the start indicator. Zhang is silent 
about the end indicator and the final complex weight values are determined by a filter. 
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One of ordinary skill in the art would clearly recognize that since the antenna array 
controller 22 is adaptive, it will reach a final value eventually; and moreover, different 
frame formats are known in the art and a null symbol could be placed at the end of a 
frame for identifying the end of the symbol as illustrated in figure 4. Therefore, it would 
have been obvious to one of ordinary skill in the art to place a null symbol at the end of 
the data signal (Fig. 4; Tg) in order to indicate end of the data signal for synchronization 
purposes (timing controlling). 

As to claim 15, Zhang teaches the plurality of data signals is associated with a 
data frequency band within an allocated frequency band (Fig. 2); the plurality of pilot 
signals each is uniquely associated with a pilot signal band (subcarrier) within the 
allocated frequency band and outside the data frequency band (Fig. 2; Col. 4, Lines 29- 
41 ); the first characteristic of each pilot signal from the plurality of pilot signals is at least 
one from the group of a frequency of an unmodulated carrier wave, a modulation, and a 
frequency of a modulated carrier wave(a modulation; Col. 3, Lines 1-18; Col. 4, Lines 
29-41); and the second characteristic of each pilot signal from the plurality of pilot 
signals is a power associated with the pilot signal (Col. 3, Lines 1-18; power 
characteristics). 

As to claim 16, Zhang teaches a plurality of data signals is associated with a data 
frequency band (Fig. 2; Col. 4, Lines 29-41); the plurality of pilot signals is associated 
with the data frequency band (Fig. 2); the first characteristic of each pilot signal from the 
plurality of pilot signals is a spread spectrum pseudo noise sequence (Col. 3, Lines 1- 
18; power characteristics); and the second characteristic of each pilot signal from the 
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plurality of pilot signals is a power in spread spectrum associated with that pilot signal 
(Col. 3, Lines 1-18; power characteristics). 

As to claim 17, Zhang teaches the plurality of data signals is associated with a 
data frequency band (Fig. 2); the plurality of pilot signals is associated with the data 
frequency band, each pilot signal being associated with its own time delay from the 
associated data signal from the plurality of data signals (Fig. 2, means 40, 44; Col. 4, 
Lines 29-41 ); the first characteristic of each pilot signal from the plurality of pilot signals 
is the associated time delay (autocorrelation properties; Fig. 2, Col. 3, Lines 1-18; Col. 
4, Lines 29-41); and the second characteristic of each pilot signal from the plurality of 
pilot signals is a power in spread spectrum associated with that pilot signal (Col. 3, 
Lines 1-18; power characteristics). 

As to claims 18-21 , Zhang teaches each data signal from a plurality of data 
signals is uniquely associated with a frequency from a plurality of frequencies (Fig. 2); 
each pilot signal from the plurality of pilot signals is uniquely associated with a 
modulation code (OFDM modulation), and a remaining frequency from the plurality of 
frequencies (Fig. 2); the first characteristic of each pilot signal from the plurality of pilot 
signals is the modulated code (such as QPSK) see (Fig. 2, Col. 3, Lines 1-18; Col. 4, 
Lines 29-41 ); and the second characteristic of each pilot signal from the plurality of pilot 
signals is a power associated with that pilot signal (Col. 3, Lines 1-18; power 
characteristics). One of ordinary skill in the art would clearly recognize that different 
types of modulation schemes are well known in the art and correspond to the type of 
modulation scheme used at the transmitter. Therefore, it would have been obvious to 
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one of ordinary skill in the art to use different modulation schemes to modulate data 
signal in order to vary some characteristics of the carrier signal such as phase, 
frequency, amplitude, and ... in a data transmission system and transmitting the signal 
accordingly, in which is recognizable by receiver. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Krishnamoorthy et al (US 6,782,037) see Fig. 3, Col. 5 and 6; related to claims 8- 
1 1 and 18-21; Sato (US 2005/0083875) see Par. 5, 8, and 9; related to claims 5-7 and 
15-17. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Freshteh N. Aghdam whose telephone number is (571) 

272- 6037. The examiner can normally be reached on Monday through Friday 9:00- 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on (571) 272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Freshteh Aghdam 
March 12, 2006 
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